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perfect as the aperture admits of. Throughout the operation of increasing the focal length, the resolving power of the instrument, which depends only upon the aperture, remains unchanged; and we thus arrive at the rather startling conclusion that a telescope of any degree of resolving power might be constructed without an object-glass, if only there were no limit to the admissible focal length. This last proviso, however, as we shall see, takes away almost all practical importance from the proposition.
To get an idea of the magnitudes of the quantities involved, let us take the case of an aperture of ^ inch, about that of the pupil of the eye. The distance /i, which the actual focal length must exceed, is given by
so that
Thus,  if A, = 3-ff^jj,  R = iV. we nlld fi — &00 inches [inch — 2'54 cm.].
The image of the sun thrown upon a screen at a distance exceeding 66 feeb, through a hole £ inch in diameter, is therefore at least as well denned as that seen direct.
As the minimum focal length increases with the square of the aperture, a quite impracticable distance would be required to rival the resolving power of a modern telescope. Even for an aperture of 4 inches, /i would have to be 5 miles.
A similar argument may be applied to find at what point an achromatic lens becomes sensibly superior to a single one. The question is whether, when the adjustment of focus is correct for the central rays of the spectrum, the error of phase for the most extreme rays (which it is necessary to consider) amounts to a quarter of a wave-length. If not, the substitution of an achromatic lens will be of no advantage. Calculation shows that, if the aperture be ^ inch, an achromatic lens has no sensible advantage if the focal length be greater than about 11 inches. If Ave suppose the focal length to be 66 feet, a single lens is practically perfect up to an aperture of 17 inch.
Some estimates of the admissible aberration in a spherical lens have already been given under Optics, Enc. Brit. Vol. xvu. p. 807 [Vol. u. p. 413]. In a similar manner we may estimate the least visible displacement of the eye-piece of a telescope focused upon a distant object, a question of interest in connexion with range-finders. It appears* that a displacement 8f from the true focus will not sensibly impair definition,, provided
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being the diameter of aperture.    The linear accuracy required is thus a * Phil. Mag. xx. p. 354, 1885.   [Vol. n. p. 430. 'Jlateral bands; and the practical -conclusion is that the best results will be obtained from an aperture giving an extreme aberration of from a quarter to half a period, and that with an increased aperture aberration is not so much a direct cause of
